Stabilizing mechanisms in commercial albumin preparations: octanoate and N-acetyl-L-tryptophanate protect human serum albumin against heat and oxidative stress.
The capability of octanoate, N-acetyl-L-tryptophanate (N-AcTrp) and other ions of fatty acids and amino acids to stabilize human serum albumin (HSA) against thermal and oxidative stress was studied. Native-PAGE showed that octanoate, and more hydrophobic fatty acids anions, stabilizes the monomeric form of HSA during heating at 60 degrees C for 30 min. Heating in the presence of octanoate did not change the far-UV CD-spectrum. The stabilizing role of octanoate also showed as an increase in denaturation temperature and calorimetric enthalpy, determined by differential scanning calorimetry (DSC). N-AcTrp, which was found to compete with octanoate for a common high-affinity site, has only a minor stabilizing effect. By contrast, no effect was found for l-tryptophanate or N-acetyl-L-cysteinate. Any ligand effect on oxidation was examined by using 2,2' -azobis(2-amidino-propane)dihydrochloride (AAPH) as oxidizing agent. One hour of incubation resulted in the formation of the same number of carbonyl groups, whether octanoate or one of the above mentioned amino acids was present or not. However, the number of groups formed after 24 h of incubation was significantly decreased in the presence of L-tryptophanate and, especially, N-AcTrp. The effect of 1-h incubation with AAPH on the oxidative status of 34-Cys was studied by the HPLC technique. It was found that N-AcTrp, but not octanoate, has a large protecting effect on the sulfhydryl group. Thus, octanoate has the greatest stabilizing effect against heat, whereas the presence of N-AcTrp diminishes oxidation of HSA.